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Bcecomiiufl irayMHO-HccieaoaaTOJibCKiffi hmctiitvt 
no KpeaieKMio CKBaxcHH w 6ypoBuv pacTBopa\» 



(54) ycTPOHCTBO una vctahobkh pacihhpskmoi o 

XBOCTOBHKA B CKBA/KHHK 



I 

M3o6pertHHt othochtch k KperueHHio ckbb- 
*hh m npejHajMawfO k Hcno>ib3oaaiiHio npH 

MXX1HUHM npOHHIiaCMNX IfJIfiCTOB 8 IICo6c«- 

*eHHux ckbb/Khhbx m pcmohtc otfcajwux ko- 

40MH. 

H3B*OHO VCTpOftCTBO JU1B yCT3HOBXM pflC* 
WHpntMOrO XBOCTOBHKa B CKBa^MHe, ftK,7JOVaK> 

utcc 3aKpenncHHVK> aepXHCft NarrbfO Ha Tpy- 
6ax <n>CKa ycTpoftcraa b CK»a*nHy no- 
-ivio ujTanry c nopiuHCM a nw^Hefl sac™ h 
oxsaTbfBaiouiHft nopweHb itiMHHjip c pacniKpM- 

TOICM. yCTa BOB^VCHHUft Hd Uttafire C BO3M0#C- 

hoctmo riepcMeuieNHii |IJ. 

B 5tom yerpoficrac xboctobhk pasxemeK 
Haa UK^iHiupoM c pacuikpHTcicM, hto b asa- 

pHHHWX CNTyaUHflX M04CCT OCJIOttHMTb «1KKBH- 

Aamno asapHft 113-33 octbb^chk* a CKaaxome 
MaccHBKoro iiKnuiupa. 

HaMtkxiee qvim3khm k fipcjuaraeuoMy no 

TBXHHVeCKOA CytUMOCTM H AOCTMra«MOMy pe- 

ay^bTary jnwpeTo? ycrpoAcrBo juih ycraMOBKH 

. paCUJMp»CMOro XBOCTOBHKB B CKBatf HHC. BKW 

naiouiec npncc*;iHHewHbitf k KOuiOHHe rpy6 uh- 
a-Hiip h pa3McuiCH»ufi a cro ikmocth nopme«b 
co ojtoxom b Btpxneii nacTH m pacujHpHTe^eM 
co urraRrofl — a Hk/KHeft lacrn [2J. 
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is 
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He^otTaTKOM H3BccTHoro ycrpoficTrc hb- 

.IflCTCM C.IOttMOCTb TeXMOJIOrHM ^3Kpen.lCHHfl 
XBOCTOBHKa. MTO CB*3BHO C HCOtf XO3HM0C fttO 
C03jWHHg 0 Tpy6aX H3$UTOMHOrO ABBJICHHH 

(120—150 ktc/cm*) ;u* pacuiHpeHH* xbocto- 
BMKa, «no noBumacT ORBCHOCtb pa6or h Tpe- 
6yer Hcn<Lib30BaHuc Ha3e.MKoro hctohhmkb -laa- 
jichw» (uewfHTHpoBO'iHoro arperaTa k^h 6ypo- 
ooro Macoca). 

Ucib H3o6pereHHA — ynpomeHHc TexHono- 
mil saKpcn^eHMft xaocroaHKa. 

3ra ucji* aPCTKraeTCH t«m. mto unwihmap 
BMnofiHeH c KaHa.ia.MM /u»i coo6wchh« noa- 
nopuiheaoA no-iocrn c 3arpv<5HWM npocrpaH- 
ctbom, a nopuieHb chb<J^ch MtxaimaMOM jmn 
<pRKcauHK cro b utfJUftupe. b w nojt HeH hom b bh- 
iie noanpyMHKeHHoro b oceaoM Hanpas^eHMH 
tiiToxa c paAHajibMO hojibh>kmuvik mapaMH. 
pa3MetueHHbiMM s mwibueawx npoTOMKax nopui- 

Ha m»pTe*c H3o6pan<cH o6iumh bhji ycTpofl- 
CTBa 6 pa3pt3C iiopcji iiananosc aaKpciweHH* 

XBOCTOBHKa. 

^Z C l P ^ TR ° BK W4,aieT UH/IHHiip I C KB H£* 
UTOKOM 5. IHTBHrOH 6 H paCniMpHTO.lCM 7 
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^UjUHMap I a MM/fvHCft nacTif BMIICIKCH C Naib- 
W>A npOTO^KOM 8 113 BHVTpCHHfA HOBtpXHOC- 
^3 ITQpUl^H b j4 KMCCT paAH3.1UH0 nojBHttHUe 

.if ab^eaoft nporowKoA 8 luwiuup* I 
)L%b<naiHehMKIM € KaiMitBOftKa- 

Jib fr ewcTynoM It. Kahiu 3 BbinaiReH 
fia&>ce&M I2;ti paamipiiTc.u 7 cHa6*tH 

^BH0i^3. \ -, • 
^^U> s v UHJHfiapoM I H pacutnpMreicM 7 

I^M^BOCTOBHK 14. HoJHUHH 15 06O3Ha- 

ker (^>pacb4aaewbrft a rpySh* rpy* p«c$hk- 
jcauHH ropQJHfl 4 CO inraHroft 6 m pacuiHpKTe- 
fc^eat' 7.#Li* otaeneMiwi jdhachhr b nopmHe 

§?^lUTOk 5 BWfUXlMCH C KBHa.lBMH 16.' 

I^i'^^^-^P^H 3 *^ uiTOKa 5 11 fiopiiJMfl 4 

l^^^fcl^MOTpCHW yoaOTHHTC.IbHMC XldXCJITM \7. 

I^^ffianopiiJHeBaji naiocTb Ift uu.uiHjpa I co- 
Hr?^<^iiieiia c fpyOKbiM, 4 nojnopuiHeaa* nosocrw 



;J9 Htpey 3 m 2 - c 3aTpy6HUM npo- 

pa6oTarr cit.iyiotiiHM o6pa- 



' crpaHCTftOM. 
' ; ycrpaAcTBo 



19 



15 



B nopiueHb 4 »iaB,iHBa»or uitok 5 h <£hk- 
f^CHpy»T irouapaMH 9 b hh*h*m nojaJfteJimc. 
|^"£sfIoe. < K? yrurc nopujcuu 4 acTABti*K>r a UiUKitip 
Iga^t JK> COBMCgftellJl* UllpOB 9 C KCUbUetOi KttBBV 

^ noicpyxQUcwoiA 

^uirok'S cbohm BbicTvnov II BUja&iHBatT uia- 

pbl 9 B K0.1b!lCB>K>' *aH3BK\ 8 H T«M CBHWM 
fU>pu:t»Hb 4 tfoHtflipYCrCB atMocRTtlbHO UMJ1JMU- 

pa 1 ripn wr.)v ; Kif ycTpoik'TB* a cK»a**Ky Tpy- 
6u ne 3a:io-:*ffi»>T" *H.iKocTb» h,ih *e ianav . 
Hfljo; MB\T;^K«i. B. pciy.ibTatf vroro Aaaiemit 

B IWAncp^HrBO* riO-KKTM 19 pJCTvT M pBBHO 

; nujK#CTB7HiecM;wy j;ih.ichhk> larpvOKOro 
craiO* ^m^socth. llpn aoctm*cmkh rayOMMbf 

. .VCTaHOBkH \£' HTTOMMka B TpvOU cOpacUMlOT 

rp>3 15. K<»v-?tiH B^a»*n!B;n»T hjtok 5 B nop* 

UltHh 4 llpst »70* KO/lbUfHtfW KBHSBKa IG 

ujtoka voHMc:..av7«:si %• ^KcaTopaMM 9. sra** 
KftBaevMux :;^.:hmj«>i^ t ft iw>pw<-Hb 4. nocte 
Mcro nopuieHu 4 :xu.i .lencTBite* paatiocrM obb- 
.trHHH b n*cn'#pL»wBtir? 19 ft Ha.inopiuMCBoft Id 
iiolKk'7«\ UM^HHjpa I .i««i#<t-TCB BBtpx c npo- 
TRruBaHM^rM pac*u»<pHTr.iM 7 «t*p<r? xboctobbk 
14. HopujCHL 4 i-r, {«jt;:mioA K m pac^JHpKtc 



^i»m 7 ABuwyrcfl ao Tex «op, noKa icnanaH )3 
i<e cweT b ceAJio 12 Kanaka 3- 3™m AOCTHra- ' 
tTTCR HaAeMhoe v pa3o6uieHKf Tjpy6Hord $ aa-^ 
rpyfinoro npocTp^HCTBa -na .en^^MtfHNiaiiK.. 
hmh yrwoTHMTiflbablx ^CMcmBUZ^^^^i;^ 
<?HfupoM 1 -at- uopniHCM 4 it *iit^^fmti$fr$r 
u iutokom 5. Ha 9tom 3aKa»4H0arfcii pacinji- ; 
pciiHc XBocroBHKa 14 c ynopOM ero ja iuuiM^p . 
I m ycTpoficTBo v noAH hmbiot B3 ^ak^ii^c: { 
npOTflruBatoietf pacuiHpfrre^H 7/fcf& r jttd&z< 
uiyiocfl naCTb XBocTOBHKa I.4;v%^ji3^?^ 
npe^iOiK^HHoe ycTpoficTBo m» y^awwcW 

paCUiHpBCMblX XBOCTOBHXOft B CKBBXCHHaX H0> 

boiwt C46T ynpotueNHii TexKtxnoruH ttyttu '•■ 

HCK»1KWCHMH HCnOiltOOBBHHM H&3CMHUX HCTOH- v 

hmkob jaB»ieMnsi. HanpMMep ueMeirrHpOBomibix 
arperaroa, h noawiucHMH ypoBua TexHMKM 6e* 
aonacHocTM pa6or Ha yctbe noaucH-rb 9<^eK- 

THBHOCTb H30**MHH CKB33KHM, 



<Popjtyjta u3oCpereHivt 

L yCTpoACTBO OHM yCTBHOBKH paCUIHpBBMO* 

ro xBocroBMKa a ckbzmhhc. Biwrnaioiaee npa- 
coeiftHtHHbjft k KoaoHiie Tpyfl mumup b pa> 
neiucHNufi a cro ooaocth nopmtHb co uttokom / ; 
b BepxHcA Hacra if pacumpwTeJieMHCO ^ pitafc> 
roA — b HNMHeA nacTH. oTAWiaxHueetn reti. 
nto, c ueibio ynpotiieKHH TexKaiamft aanpen- 

»1CHHB KBOCTOBHKa. UKVIW Map BbinO^IICH C KB- 
Ha .Id MM X1R COO<5uiCMMJl noailOpiUNCBIlA IJ0.10C- 

th c MTpyAHUM npt>crpai!CTBo^ t a nopiueNb 
cnaOiiceif MexaBMivo)! xim ^HKcauuH cioi mm- 
-iHHape. 

2. ycrpoHCTBo no A- I, uuuHwometcn TCJf. 
hto MexaHmy f^HKcatiH * ;k>puimh BbjmxiHeH a 
BMAe noonpy)Kt!KeHHoro h oceaoM Hanpaa.ieHHH 
urroKa c pa.iHa.TbKo iuubm^huvh iuapa*H. 
p-i iMcmtMiojv^ a Kikibueauji nporoMKax tropin* 
im h iiH.»<Jupa. 

rlvTOHHMXH Mtl$opMai|Htf. 
UpHflBTbie BO BHMMJHHe upH. »KC!!epTK3t 

:. llartHT CUIA S* 3179168. iu, 166-14. 
ony6,iMK. 1965. 

2. «Oil Week*, t 17. .W II. c 23-32 

(llpOTOTHHI. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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